A Comparison of the Exports of U.S.-Generated Hazardous Waste with the Export of U.S.-Produced Pesticides Unregistered for Domestic Use by Cross, Michael Y.
ABSTRACT
MICHAEL Y. CROSS.  A Comparison of the Exports of
U.S.-Generated Hazardous Waste with the Export of
U.S.-Produced Pesticides Unregistered for Domestic Use,
(Under the Direction of Dr. RICHARD N.L. ANDREWS)
The export of hazardous wastes as defined in the
Resource Conservation and Recovery Act and unregistered
agricultural pesticides raises many technical,
environmental, health, legal, economic, and ethical
questions.  A comparison of certain aspects of the
regulations governing the export of these chemicals, the
types and amounts of chemicals exported, the nations of
import, and the handling of these chemicals once in the
importing nations indicates that unregistered pesticides are
a greater threat to the public health and environment of the
importing nation than hazardous wastes.  Alternatives to the
current export policies are suggested.
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CHAPTER I
The export of toxic or potentially toxic substance by
U.S. companies raises many technical, environmental, health,
economic, legal, and even ethical issues.  Based on volume
and potential health and environmental risks, pesticide
chemicals and wastes defined as hazardous under the Resource
Conservation and Recovery Act (RCRA) are among the most
significant toxic substances currently being exported.
Many recent events indicate that these exported
materials are threatening the public health and environment
of the importing nations.  For example, in January 1986,
Mexican authorities discovered an illegal dumping site in a
rural community near Tecate, Mexico.  Authorities determined
that a Mexican recycling company bought 10,000 gallons of
heavy hydrocarbons and other hazardous materials from U.S.
companies.  The waste was shipped to Mexico and then dumped
(GAO, 1989).  In 1985, the World Health Organization (WHO)
estimated that approximately 3,000,000 cases of pesticide
poisoning were occurring annually in the developing world,
resulting in approximately 220,000 deaths (FASE, 1991).
Many of these poisonings and deaths occurred in nations
which import their agricultural pesticides, and U.S.
2pesticide export sales currently represent approximately one
quarter of the world pesticide market (GAO, 1989).
Based upon these and many other events, the inherent
toxicity of many of these substances, and the concerns
raised by various international organizations and by members
of the U.S. Congress, it is apparent that the current status
of U.S. exports of both agricultural pesticides and RCRA-
defined hazardous wastes requires investigation.
This master's technical report examines the export of
U.S.-generated RCRA-defined hazardous waste, hereinafter
referred to as hazardous waste, along with U.S.-produced
agricultural pesticides and compares the export as well as
the health and environmental impact these two groups of
chemicals have upon the importing nations.  More
specifically, the first chapter describes and compares
certain aspects of the regulatory systems that are essential
to controlling the export of these materials.  The second
chapter summarizes and compares the current export situation
while the third chapter evaluates and compares the
conditions under which these materials are handled in the
importing nations.  Finally, based upon the preceding
comparison, this report draws conclusions about which group
of substances poses the larger environmental and health
threat to importing nations, why this is so, and then
3recommends some alternative ideas which might strengthen
U.S. export policy regarding toxic and hazardous substances.
Hazardous wastes are the by-products of industrial
production and can be costly and dangerous to dispose of
properly.  Because of this, they generally have a negative
economic value and a high level of risk associated with
their handling.  Agricultural pesticides also can be
dangerous and present risks during and after application,
but they have significant positive economic value in
agricultural production.  However, domestically produced
agricultural pesticides that are not registered for use in
the U.S. also are exported in significant volumes and these
chemicals generally present greater risks to the environment
and to public health than agricultural pesticides registered
for use in the U.S.  Therefore, a comparison of exported
unregistered agricultural pesticides, hereinafter referred
to as pesticides, with exported hazardous waste will prove
to be more meaningful as both groups of chemicals have
significant "negative values" and risks associated with
their use and/or handling.  In addition, the EPA regulates
the export of both types of chemicals which indicates there
is concern over the possible negative environmental impacts
these chemicals may have in the importing nations.
Furthermore, American export of these particular classes of
chemicals is currently controversial.
4The Federal Insecticide, Fungicide, and Rodenticide Act
of 1947 as amended (FIFRA) requires that all pesticides sold
in the U.S. be licensed for use by the EPA (GAO, 1989).  EPA
is required to evaluate the risks and benefits of a proposed
pesticide use and is authorized to register pesticide
products, specify the terms and conditions of their use, and
remove unreasonably hazardous pesticides from the
marketplace (GAO, 1989).  A registration must be obtained
for each use of a particular pesticide.  For example, a
pesticide product that has been registered for use on wheat
must be registered again for use on lettuce (GAO, 1989).  In
addition, each company that manufactures a particular
pesticide must register it with the EPA (GAO, 1989) .  To
register a pesticide, EPA must determine that the pesticide
will not cause any "unreasonable adverse effects on the
environment" or humans, that is, the benefits arising from
the pesticide's use must outweigh the risks (GAO, 1989).
EPA relies upon health and safety tests conducted by the
pesticide manufacturer when deciding whether to register a
pesticide (GAO, 1989).  EPA then reviews these tests and can
require more information or testing if they are not
satisfied with the information submitted by pesticide
registrants (GAO, 1989).
Unregistered pesticides do not meet the risk/benefit
test described above, were never submitted to the EPA for
review, or were withdrawn by the manufacturer.  For example.
5a pesticide may endanger humans because of its
carcinogenicity or be of environmental concern because it is
a threat to wildlife.  The EPA may cancel or suspend the
registration of a pesticide already in use if further
evidence indicates that the use poses an unreasonable hazard
(FASE, 1991).  Manufacturers may withdraw a registration if
faced with an EPA review or impending EPA action on the
registration.
For example, the reasons for EPA's action on some of
the exported unregistered pesticides are described below.
The criterion of concern for chlordane, an insecticide
commonly used for termite control, is oncogenicity (EPA,
1990).  The registrant voluntarily cancelled the product.
Dicofol's registration was cancelled because of ecological
effects (EPA, 1990) .  The concerns over Mirex, an
insecticide, are carcinogenicity, bioaccumulation, and
hazard to wildlife and other chronic effects resulting in a
cancellation of all products (EPA, 1990).  The pesticides
discussed in this report are unregistered for all uses as
opposed to some pesticides which are registered for certain
restricted uses.
Because of the properties of unregistered pesticides
which raise such concerns, they represent a greater health
threat to those who may handle or apply the product.  In
6addition, after application, unregistered chemicals may pose
a greater threat to the environment.
CHAPTER II
EXAMINATION AND COMPARISON OF THE REGULATIONS
GOVERNING THE EXPORT OF HAZARDOUS WASTES AND PESTICIDES
Both pesticides and hazardous wastes, if improperly
handled, have the potential to cause serious environmental
damage and harm to public health.  Examining and comparing
the respective regulatory systems and their functioning
provides insight into the level of protection they provide
for the importing nation against the adverse health and
environmental effects of these substances.  This report
focuses on three aspects of each regulatory system which are
essential in this purpose:  prior informed consent,
monitoring of exporting, and the government's ability to
prohibit an export.  The report then compares the actual
functioning and effectiveness of these aspects of the
regulations.
Prior informed consent (PIC) allows the export of a
hazardous substance under only two conditions.  First, the
exporting state must provide the importing state with a
sufficient amount and the proper type of information so that
the relevant officials in the import nation can make an
8informed decision about the environmental and health risks
associated with the import and subsequent use or disposal of
the material.  Second, the importing country must consent in
writing to the material's import (Mehri, 1988).
The second essential aspect of an export regulatory
program is government monitoring of the actual shipments.
Inspecting the shipments as they leave the U.S. is vital for
determining compliance with, and for enforcing, the
regulatory requirements.  Third and finally, the government
must have the authority to intervene and prohibit an export
which may present an unreasonable risk to the importing
nation even when the exporter has supplied the required
information and properly followed the relevant
administrative procedures.  For instance, the exporting
government must have the authority to prohibit the export of
a hazardous waste that is likely to be disposed of
improperly in a proposed receiving country.  This authority
can be especially important in the case of less-developed
importing nations, which may lack either the technical
expertise to utilize fully information obtained in the PIC
process or the necessary governmental and technological
infrastructure to ensure safe and proper handling of an
imported hazardous substance.
HAZARDOUS WASTE^
Regulatory Description
Prior informed consent is an integral part of the U.S.
system for regulating hazardous waste exports.  The PIC
process involves the prospective U.S. exporter notifying the
authorities in the intended country of import, through the
U.S. EPA and the State Department, of his intent to export
hazardous waste.  The authorities in the intended import
nation may then request information from the prospective
exporter concerning the shipment.  Finally, the officials in
the intended import nation consent or object to the export.
The prospective U.S. exporter initiates the process by
submitting a notification of intent to export to the EPA
Office of International Activities 60 days before the
initial shipment is to be moved off-site.  The notification
of intent to export must contain the following information:
1.  Name, mailing address, telephone number, and EPA ID
number of the primary exporter.
ͣ'•Unless otherwise referenced, the regulatory procedures are
taken from the Code of Federal Regulations (40 CFR § 262.53,
1989).
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2.  By consignee (recipient of the hazardous waste), for
each hazardous waste type:
a. A description of the hazardous waste and the EPA
hazardous waste number.
b. U.S. Department of Transportation proper shipping
name, hazard class and ID number for each
hazardous waste.
c. The estimated frequency or rate at which such
waste is to be exported and the period of time
over which such waste is to be exported.
d. The estimated total quantity of the hazardous
waste in units as specified in the instructions to
the Uniform Hazardous Waste Manifest Form.
e. All points of entry to and departure from each
foreign country through which the hazardous waste
will pass.
f. A description of the means by which each shipment
of the hazardous waste will be transported.
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g.  A description of the manner in which the hazardous
waste will be treated, stored, or disposed of in
the receiving country.
h.  The name and site address of the consignee and any
alternate consignee.
i.  The name of any transit countries through which
the hazardous waste will be sent and a description
of the approximate length of time the hazardous
waste will remain in such country and the nature
of its handling while there.
Upon receiving a completed notification, the EPA
forwards a transmittal notice to the State Department (Ditz,
1988).  The State Department then sends a cable containing
the information to the U.S. Embassy in the intended country
of import (Ditz, 1988).  Finally, this information is
relayed to the designated authorities in the government of
the prospective importing nation (Ditz, 1988).
Upon request, the prospective exporter must furnish the
EPA with any additional information that the officials in
the intended nation of import request to respond to a
notification.
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If the authorities in the intended country of import
consent to the shipment, they contact the U.S. Embassy,
which then notifies the EPA through the State Department
(Ditz, 1988).  The EPA then notifies the prospective
exporter with an EPA Acknowledgement of Consent.  However,
according to the bilateral agreement with Canada regarding
exports of hazardous waste, U.S. officials may assume that
the Canadian officials do not object to an export if they do
not respond within 30 days of notification.  Additionally,
in a separate agreement with Mexico, a 45-day limit is set
for responding to an export notification; however, no
procedures are specified in the event that this deadline is
not met.  Where the intended receiving country objects to
receipt of the hazardous waste or withdraws a prior consent,
the EPA will notify the prospective exporter in writing.
Congress intended that the EPA should work with the
U.S. Customs Service to establish an effective program to
monitor and spot check international shipments of hazardous
waste to assure compliance with the statute's requirements
(EPA, 1988).  To coordinate their efforts, the agencies
created a Memorandum of Understanding (MOU) in 1986 which
delineates the respective areas of responsibility.  The MOU
is based upon the mutual agreement of the two agencies and
does not limit in any way the statutory authority or
jurisdiction of either agency (MOU, 1986).  The MOU
specifies that Customs periodically transmit all trip
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manifests, which transporters must provide to Customs at the
point where the shipment leaves the U.S., to the EPA (MOU,
1986).  Additionally, Customs may search and detain
shipments where there is reasonable cause to suspect a
shipment of hazardous waste is about to be illegally
exported (MOU, 1986).  The EPA is responsible for developing
procedures for Customs to use in identifying hazardous
wastes and for notifying EPA when shipments do not comply
with regulations (MOU, 1986).  The EPA also notifies Customs
when an inspection of a suspected shipment is required and
assists in handling known or suspected non-complying
shipments (MOU, 1986).
The final point of analysis of the hazardous waste
export regulations is the EPA's authority to prohibit an
export for environmental or health concerns.  Under RCRA,
the EPA has no authority to prohibit an export where the
intended import nation has granted consent and the
prospective exporter has provided the required information
and followed the specified procedures (Conversation with
Kathleen Lohry, EPA Region VI, Import-Export Coordinator,
August 1, 1990).
Customs has independent authority to stop, search and
examine shipments of hazardous waste where there is
reasonable cause to suspect that these shipments of
hazardous waste are or are about to be illegally exported
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(MOU, 1986). Customs may on probable cause seize and detain
such suspected illegal exports of hazardous wastes (MOU,
1986). However, this authority does not extend to a seizure
based upon an independent review of the environmental and/or
public health risks associated with the export. Customs'
authority pertains to monitoring and spot checking shipments
of hazardous waste to ensure compliance with the regulations
(MOU, 1986).
Actual Functioning
A report issued in 1988, "EPA's Program to Control
Exports of Hazardous Waste," submitted by the U.S. EPA
Office of Inspector General provides insight into how the
regulatory system actually functions.  According to the
report, EPA's program to control exports of hazardous waste
has weaknesses in the areas of notification of intent to
export, notification of objection to export, and monitoring
of shipments.
The EPA did not know the extent of exporter non-
compliance with the notification of intent to export
requirement (EPA, 1988).  The auditors found instances of
non-compliance in fiscal years 1985 and 1986 after comparing
annual reports of exported hazardous waste submitted to EPA
with notifications from companies exporting hazardous waste
(EPA, 1988) .  These instances are presented below.
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TABLE 1
EXPORTS FOR WHICH NOTIFICATION OF INTENT TO EXPORT
WERE NOT SUBMITTED
Quantity Description Importing
Nation
16 tons Scrap circuit boards containing copper,
epoxy, and fiberglass with small amounts
of tin and lead
Canada
130 tons Baghouse dust containing zinc or copper Canada
500 tons Metal hydroxide sludge Canada
95 tons Metal hydroxide sludge Canada
19 metric tons Metal hydroxide sludge England
4605 gallons Waste zinc cyanide Canada
30 tons Electroplating sludge, spent chromic
acid, nickel plating bath filter sludge
Canada
55 gallons Waste hydrochloric acid Canada
2840 gallons Waste flammable liquids Canada
19 tons Contaminated sand and gravel with chrome Canada
Source:  MOU, 1986
Without filing a notification and obtaining the
receiving country's consent, there is no assurance that the
receiving country would agree to accept the waste.
In addition, the report suggested that EPA should
strengthen procedures to notify exporters when a prospective
receiving country objects to an intended export.  The EPA
OIA procedure, in some cases, is to call the exporter about
the rejection and then send a registered letter to the
exporter confirming the rejection.  However, the EPA OIA
could not produce documentation confirming notification of
rejection for the following intended shipments for which
export was attempted and denied over the period from
December 1986 to May 1987.
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TABLE 2
EXPORTS THAT WERE REJECTED BUT EPA NOTIFICATION TO
EXPORTER WAS NOT DOCUMENTED
1            Waste Basis for Objection Country |
130,000 gals, of xylene,
acetone, methanol, and
II toluene
Exporter not
registered with
Province of Ontario
Canada
10 tons of spent cyanide.
400 lbs of spent silver
cyanide
Exporter not
registered with
Province of Ontario
Canada
250,000 gals, of xylene,
toluene, phenol, sodium-
chloride
Incomplete waste
description
Canada
400 tons of hydroxide sludge.
1100 gals, of nickel sulfate
Awaiting consignees
agreement to accept
the waste
Canada
5 tons of spent solvent from
cleaning and painting parts
Facility is not
authorized by the
Province of British
Columbia
Canada
17,160 gals, of waste sludge.
3300 gals, of caustic alkali.
3 300 gals, of spent sulfuric
acid.
3 300 gals of cyanide.
II 3 3 00 gals of ammonia
Discrepancies between
exporter and importer
information
Canada
40,000 gals, per week of
flammable corrosive and
poison liquids and gas
Mexico consignee had
been denied authority
to import waste
Mexico
700 metric tons of lead dross
and 900 metric tons of
crushed battery plates
Taiwan consignee does
not have sufficient
pollution protection
equipment and
procedures
Taiwan
770 metric tons of crushed
1 battery plates
Korean govt. opposed
to lead imports
Korea
---------r-i\
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The report recommended the OIA promptly telephone the
exporter and ensure that the contact is documented.  In
addition, OIA should promptly send a certified letter to the
exporter when confirming the objection.
Finally, the report stated that EPA did not have a
nationwide monitoring program to spot check international
shipments of hazardous waste because they had not completed
efforts to coordinate with the U.S. Customs Service.
Specifically, the EPA could not determine all ports from
which hazardous waste was exported because many manifests
did not identify the port of export.  Additionally, EPA had
not completed development of exporter profiles nor targeted
ports of exit through which illegal exports were likely to
occur.
The preceding description shows that EPA uses two of
the three regulatory procedures focused upon to control the
export of hazardous waste.  The EPA's system includes a PIC
process, which consists of a notification of intent to
export, responding to information requests, and receiving
the consent or objection of the intended nation of import.
However, this system has been shown to require improvements
in monitoring and enforcing the prospective exporter's
requirement to provide notification of intent to export as
well as in the process for notifying prospective exporters
of an intended import nation's objection.
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The EPA is also supposed to implement, along with the
U.S. Customs Service, a program to monitor international
shipments of hazardous waste.  This program had been shown
to be limited because the EPA had not completed efforts to
coordinate with the U.S. Customs Service.  Finally,
prohibiting an export for health and environmental concerns,
the third regulatory aspect, is not part of the EPA's
authority under RCRA.
PESTICIDES^
Regulatory Description
FIFRA's system of regulating pesticide exports contains
some elements of PIC.  FIFRA requires that before an
unregistered pesticide is exported, the foreign purchaser
must sign a statement acknowledging an awareness that the
pesticide is not registered and cannot be sold for use in
the U.S. (GAO, 1989).  The exporter transmits the foreign
purchaser acknowledgement statement to the EPA and certifies
that the shipment did not occur prior to receiving the
statement (GAO, 1989).  Statements must be transmitted to
the EPA within seven days of receipt by the exporter (GAO,
1989) .  The EPA then sends a copy of this statement to the
U.S. Embassy in the importing nation (GAO, 1989).  Finally,
o , ,       ,The pertinent statute is United States Code (7 U.S.C.
Part 136o).
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the U.S. Embassy forwards the statement to the appropriate
official in the government of the importing nation (GAO,
1989) .  Each statement must include the following
information (GAO, 1989):
1. Name and address of the exporter;
2. Name and address of the foreign purchaser;
3. Name of the product and the active ingredient, and an
indication that the purchaser understands that the
product is not registered for use in the U.S.;
4. The destination of the export shipment, if different
from the purchaser's address; and
5. The date and signature of the foreign purchaser.
Some unregistered pesticides which meet a "similar in
composition and use" test are exempt from the notification
process.  The EPA has a policy that the notification is not
applicable to unregistered pesticides that are minor
variations on formulations registered in the U.S. and
contain only active ingredients that are registered in the
U.S. (GAO, 1989).  More specifically, notification is not
reguired for pesticides that do not contain an active
ingredient not found in a federally registered product.  In
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addition, pesticides products which have not been banned or
had a registration denied or cancelled do not require export
notification.  Furthermore, pesticides that are similar in
composition or that are being exported for a use that is not
substantially different from any currently registered use of
that pesticide do not require export notification (GAO,
1989) .  GAO used EPA data to identify unregistered
pesticides that did not have a notice.  GAO then contacted
several of the companies which did not obtain foreign
purchaser acknowledgement statements.  These companies were
responsible for 209 unregistered exported products during
1987 yet only 54 products were covered by export notices
(GAO, 1989).  All the exporting companies cited EPA's
"similar in composition and use" exemption as reasons for
not obtaining foreign purchaser acknowledgement statements
(GAO, 1989).  The exporting companies decided which products
fit this exemption and only submitted notices for these
products.  No EPA review of the 155 products not covered by
notices was reported.
In addition to requiring notification through the
foreign purchaser acknowledgement statement, the EPA must
notify foreign governments and appropriate international
agencies whenever a registration, cancellation, or
suspension of the registration of a pesticide becomes
effective or ceases to be effective (GAO, 1989).  This
notification shall, upon request, include all information
21
related to the cancellation or suspension of the
registration of the pesticides and information concerning
other pesticides that are registered in accordance with
FIFRA that could be used in lieu of such a pesticide (GAO,
1989).
The regulations governing the export of unregistered
pesticides do not specify that a program be instituted for
monitoring shipments of unregistered pesticides.  FIFRA does
require that the EPA establish labelling requirements for
exported products and requires exporters to label
unregistered pesticides as such (GAO, 1989).  FIFRA also
requires all pesticide producing establishments to file
annual production reports to EPA, including the amounts sold
or distributed for export (GAO, 1989).
As with RCRA, FIFRA does not give the EPA authority to
prohibit the export of unregistered pesticides (FASE, 1991).
Actual Functioning
FIFRA requires EPA to notify foreign governments and
appropriate international agencies whenever a regulation, or
a cancellation or suspension of the registration of a
pesticide becomes effective, or ceases to be effective (GAO,
1989) .  However, EPA does not have any regulation or formal
policy statement on when to issue a notice (GAO, 1989).
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Notices are issued on those cancellations and suspensions
deemed to be of national or international significance;
however, EPA does not have any criteria defining national or
international significance (GAO, 1989).
Auditors discovered an unsent notice dated July, 1988
for the cancellation of four inorganic arsenicals (GAO,
1989) .  The action was based on evidence that inorganic
arsenical pesticides posed cancer risks to people working
with the pesticide and caused a number of documented cases
of accidental poisonings of children because of its acute
toxicity (GAO, 1989).  In addition, EPA issued notices on
only one of four pesticides whose registrations were
voluntarily canceled by manufacturers (GAO, 1989).  Before
EPA took final action, the registrants voluntarily canceled
EPN, carbon tetrachloride, and captafol registrations (GAO,
1989) .  EPA's decisions to take action were based on data it
acquired showing that the pesticides caused oncogenic,
neurotoxic, and probable carcinogenic effects to the health
of humans or animals (GAO, 1989).
Comparison of the Regulatory Systems
A comparison of the regulatory systems governing the
export of unregistered pesticides with hazardous waste shows
significant differences regarding PIC and monitoring of
exports, but similarities in the EPA's inability to prohibit
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an export of either based upon environmental or health
concerns.
The major difference in the regulatory systems is that
for a country importing unregistered pesticides, true PIC
does not exist.  Under FIFRA, the officials in the intended
nation of import are the last of the involved parties to be
notified.  No consent is required from the government of the
importing nation and shipments may occur before the
notification is delivered.  RCRA, on the other hand,
requires notification and consent of the government in the
intended nation of import before a shipment may take place.
In addition to the lack of a true PIC process, FIFRA's
export notification provides less information about the
proposed shipment for the concerned parties in the nation of
import than does RCRA's export notification.  The RCRA
notification, unlike FIFRA, requires some information about
potential hazards, the route of the shipment, a description
of how the shipment will be handled during transit, and time
period over which the export will occur.
Besides containing less information than the RCRA
export notification, the FIFRA notification may not be
required for many pesticide exports.  The EPA policy of not
requiring export notification for pesticides that are minor
variations of currently registered pesticides exempts a
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significant proportion of pesticide exports from the
notification requirement.  According to the GAO, from the
viewpoint of companies contacted about 1987 exports, only
10 percent of the total value of pesticide exports required
notification.  The remainder of the exports were treated by
the exporters as exempted under "similar in composition and
use" provisions.
In addition to having comparative weaknesses in the
notification aspect of the PIC process, FIFRA does not
provide for an information request period during the export
process as does RCRA.  Given the timing of the importing
government's notification under FIFRA, a shipment may have
been completed before this government could request
information from EPA about the shipment.  Apparently, the
primary source of information about exported pesticides that
is available to foreign governments is the notification that
the EPA provides after taking action upon a pesticide's
registration and the subsequent opportunity to request
additional information about this pesticide and possible
substitutes.
FIFRA, unlike RCRA, does not include procedures for
monitoring export shipments of pesticides.
The major similarity between the two regulatory systems
is that EPA cannot prohibit the export of a hazardous waste
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nor of a pesticide if the exporter follows the specified
procedures, supplies the required information, and receives
the consent of the intended importing nation's government
(for hazardous waste exports) or the purchaser (for
pesticide exports).
Based upon the above comparison, it is clear that the
RCRA regulations governing the export of hazardous waste are
stricter than the FIFRA regulations governing the export of
pesticides.  The EPA Report of Audit and the GAO Report
indicated that both regulatory systems have weaknesses
pertaining to export notification.  Notification of foreign
governments concerning EPA action on pesticide registrations
was poorly managed as was notification of hazardous waste
exporters about intended importing nations' refusal to
accept a shipment.
CHAPTER III
DESCRIPTION AND COMPARISON OF THE HAZARDOUS
WASTE AND PESTICIDE EXPORT SITUATION
To determine the potential adverse effects of exported
pesticides and hazardous wastes upon the public health and
environment of an importing nation, it is first necessary to
know the volume of these exports, the major nations of
import, and the types of materials exported.
Hazardous Waste
The United States produces an estimated 212 million
tons of hazardous waste each year^ (Handley, 1989).
According to estimates compiled by the U.S. EPA National
Enforcement Investigations Center (NEIC), waste exports for
1988 totalled 140,000 tons (Handley, 1990).  Of that, about
114,000 tons were exported to Canada and 17,000 tons to
^This is the figure estimated by the Chemical Manufacturer's
Association for 1985.  This may be a low figure.  The
Congressional Office of Technology Assessment estimates the
figure to be nearly 575 million tons.
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Mexico, leaving 9,000 tons for all other countries'*
(Handley, 1990).  Some clandestine exports are occurring
outside the U.S. or Canadian tracking systems.  For example,
in May 1989, Buffalo and Toronto newspapers reported
allegations that fuel tainted with PCBs and other toxic
wastes had been shipped into Canada and sold to unsuspecting
customers (Handley, 1990).  Other abuses such as waste
"laundering" are also possible.  Waste legally defined as
"listed" hazardous waste may be shipped to Canada for
treatment or dilution, and then returned to the U.S.
(Handley, 1990).  Upon return to the U.S. the waste does not
exhibit any "characteristic" of a listed RCRA hazardous
waste and the original owner escapes RCRA regulation
(Handley, 1990).
Table 3 shows the countries for which records indicate
that exports were proposed between September 1986 and
September 1987.
'^These figures are based on annual reports that exporters
are required to file with EPA.  NEIC estimates seem to be
consistent with those of Canadian officials.
TABLE   3
PROPOSED   EXPORTS   OF  U  S     HA7.on(Sept.   1986   to  Sep?.'f9°8°7f  ^"^'^^^
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Country
tJnknown
Canada
United Kingdom
Mexico
Fed.   Rep.   Germany
Brazil
Netherlands
Taiwan
Sweden
Belgium
Japan
Australia
China (P.R.)
Finland
Hong Kong
Pakistan
Philippines
South Africa
South Korea
Spain
TOTAL
Refusal =
= Notification of intent to export was provided tothe intended nation of import and their governmentconsented to receive the shipment.M/-.+- -•«- ͣ- • •
Unknown
Source;
_ ---f"=lIL..
Oltz, 1988.
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Table 3 shows that the United Kingdom consented to
receive more shipments of hazardous waste in a one-year
period between 1986 and 1988 than Mexico, even though
Mexico, according to Handley, is second only to Canada as
the largest importer of U.S.-generated hazardous waste.  No
data were available on volume of exports to the U.K.;
however, several factors could explain this discrepancy.
First, even though an intended nation of import grants
consent, the exporter may decide against proceeding with the
shipment.  Second, the actual volume of shipments to Mexico
may exceed the volume of the shipments to the U.K.  In
addition, it makes more sense for hazardous waste generators
to ship waste to a country as close to certain regions of
the U.S. as Mexico because of the greatly reduced transport
costs.
The composition of U.S.-generated hazardous waste that
is generally exported represents a particular part of the
U.S. hazardous waste stream.  The vast majority of hazardous
wastes exported are inorganic materials of some sort (Ditz,
1988).  Metal contaminated waste generated by
electroplating, metals finishing, and the electronics
industries constitute a large portion of the waste exported
to Canada (Handley, 1990) . More specifically, an export to
Canada might contain baghouse dust containing zinc or
copper, metal hydroxide sludge, waste zinc cyanide, waste
flammable liquids, and/or used solvents containing nitric
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and sulfuric acid (EPA, 1988).  The types of hazardous
wastes shipped to countries besides Canada are displayed in
Table 4.  Inorganic wastes are heavily represented.  This is
a likely indication of significant cost differences in
treating such materials here and abroad (Ditz, 1988).
TABLE 4
PROPOSED NON-CANADIAN EXPORTS BY MATERIAL
(Sept. 1986 to Sept. 1987)
1       Waste Consent Refusal Unknown Total 1
Lead, 1-061 dust 24 0 0 24
Mercury 5 1 0 6
Metal sludge 9 0 1 10
Miscellaneous metals 6 1 1 8
Ash 2 0 0 2
Organics 6 1 2 9
1^ TOTAL 52 3 4 59   1
Source:  Ditz, 1988.
Note: Column totals do not equal non-Canadian totals in
Table 3 because of unavailable information on
materials in 10 proposed exports to Philippines,
P.R. China, Taiwan, South Korea, Pakistan,
Netherlands, Finland and the Fed. Rep. of Germany.
Pesticides
In 1987, U.S. production of agricultural pesticides,
registered and unregistered insecticides, fungicides, and
herbicides was approximately 556,520 tons (USDA, 1990).  The
GAO estimated that about 194,000 tons of pesticides were
exported in 1987, and of these exports about 30%, or 59,500
tons, were unregistered (GAO, 1989). The Foundation for
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Advancements in Science and Education (FASE), a California-
based environmental association, assembled a team to review
U.S. Customs records in order to determine the amount and
destination of exported unregistered pesticides for 1990.
The team consisted of, among others, the Senior Science
Advisor for the Criteria and Standards Division of the EPA's
Office of Drinking Water and a former Senior Project Officer
at the World Bank.  The team obtained U.S. Customs documents
regarding pesticide exports from the PIERS Information
Service of the Journal of Commerce.  Records of pesticide
exports from all U.S. ports were then entered in a computer
database for analysis.  FASE estimated that in 1990
approximately 232,000 tons of pesticides (registered and
unregistered) were exported (FASE, 1991).  In 73 percent of
the cases, the customs documents do not identify the active
ingredient but list the substance by a generic term such as
"agriculture insecticide" or simply by pesticide family
(FASE, 1991).  Of the remaining 27 percent, FASE team
members identified about 6,500 tons of unregistered
pesticides (FASE, 1991) .  Obviously, FASE considers this a
conservative estimate (FASE, 1991).
The FASE reported that in 1990, 50 countries received
pesticides which are unregistered for use in the U.S. (FASE,
1991).  Table 5 lists each nation and the weight in pounds
of unregistered pesticide imported.
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TABLE 5
COUNTRIES RECEIVING PESTICIDES WHICH ARE UNREGISTERED
Pesticides
Country (lbs.)
Netherlands 3,375,681
Japan 1,108,804
Philippine Republic 943,089
Australia 696,323
Belgium 679,149
Singapore 652,452
Costa Rica 644,435
Hong Kong 544,038
Thailand 319,089
Italy 313,606
New Zealand 307,063
Honduras 299,306
Germany, Fed. Republic of 266,191
Brazil 264,651
Indonesia 225,750
Guatemala 215,712
Panama 210,567
United Kingdom 200,808
Malaysia 191,159
Taiwan 178,823
Dominican Republic 175,845
Spain 126,136
Venezuela 122,160
Jamaica 108,577
Ivory Coast 100,953
Sri Lanka 92,528
Argentina 80,981
Ecuador 79,762
India 65,054
France 61,025
Uruguay 48,680
Korean Republic 48,619
Mexico 42,994
Barbados 33,278
Bangladesh 28,576
Colombia 25,653
South Africa, Republic of 24,480
Canada 23,761
Cyprus 19,355
Togo 16,520
Peru 14,634
Haiti 10,633
Trinidad 9,750
El Salvador 3,419
Chile 2,500
Leeward/Windward Islands 1,160
Bahamas 790
French Polynesian Islands 700
Cameroon 300
Senegal 131
TOTAL 13,000,650
Source:  EASE, 1991
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In some cases, the countries identified in Table 5 are
points of transfer rather than a final destination (FASE,
1991).  For example, industrialized countries such as
Belgium and the Netherlands probably do not require over
4 million pounds of unregistered agricultural pesticides
each.
Many different pesticides are exported.  In 1990, 36
different pesticides or mixtures of pesticides were exported
(FASE, 1991).  Table 6 lists the pesticides and the weight
in pounds exported in 1990.
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TABLE 6
EXPORTED UNREGISTERED PESTICIDES, 1990
Known or
Pesticide
U.S. Exports
(1990) SuspectedHealth
(lbs.) Effects*
Maneb (Manzate)^ 2,313,973 C,M,P
Advantage (Carbosulfan)^ 1,865,301
Heptachlor'' 1,313,768 C
Chlordane'' 1,295,887 C,M,P,R
Mirex^ 1,246,160 C
Butachlor^ 1,135,080
Blazer (Acifluorfen)^ 1,113,948
Dibromochloropropane^ 756,305
Mancozeb (Dithane, Zineb)^ 560,081
Ametryn^ 170,216
Clopyralid^ 152,300
Dicofol (Kelthane)" 152,168 c
Dithiocarbamate^ 120,986
Maneb mixture^ 112,570 C,M
Ametryn and Atrazine^ 95,499
Advantage (partial)^
Carbendazim^
92,012
88,534
Dimallate (Avadex)^ 86,121
Folpet (Fungitrol or Phaltan)^ 47,526
Propineb^ 45,724
Propoxus (Baygon)^ 36,609
Maxforce (Hydramethylnon)^
Dichloroethyl ether
35,836
30,005
ortho-Dichlorobenzene^ 27,905
Force (Tefluthrine)^ 26,763
Tokuthion (Prothiophosphate)^ 24,480
Fluazitop Butyl^
Baythion^
12,236
10,891
Ziram^ 8,295
DSMA (Namate)^ 8,000
Haloxyfop-methyl^ 7,735 iChlorfluremol mixture^ 3,644
Kathom^ 3,175
Ethylan (Perthane)^ 970
Octhilinone (Kathon)^ 44
1 alpha-Cypermethrin^ 3 ------------1
Some uses voluntarily suspended pending EPA full
scientific review of EBDC compounds.
Unregistered.
Withdrawn.
Banned.
Discontinued.
Canceled.
C = Carcinogenesis
M = Mutagenesis
P = Prenatal Damage
R = Reproductive Effects
* Source:  Pesticides and Human Health. Hallenbeck, W.H. and
Cunningham-Burney, K.M., eds.  New York: Springer-Verlag,
1985.  Cited in EASE, 1991
35
Comparison of the Export Situation
The current state of U.S. hazardous waste exports
differs greatly from that of pesticide exports.  The amount
of hazardous waste generated annually in the U.S. greatly
exceeds the annual production of registered and unregistered
agricultural pesticides.  The total volume of hazardous
waste exported is over two times the volume of unregistered
pesticides exported, based upon the GAO's data.
The most significant difference in the export
situations is that the vast majority of exported hazardous
waste goes to one nation, Canada.  In addition, A
significant percentage of the non-Canadian exports go to a
second nation, Mexico.  (A significant volume may also go to
the United Kingdom, based upon the number of proposed
shipments [see Table 3].  However, data on amount exported
were not available.)  Unregistered pesticides were shipped
to at least 50 different nations in 1990, many of which are
developing Third World nations (FASE, 1991).  This wider
distribution makes sense because there is a strong marketing
incentive for producers to sell pesticides to as many
nations as possible.  A major incentive behind hazardous
waste exports is to lower the cost of treatment.
Transportation costs might discourage wide-ranging exports
and may favor larger shipments to more nearby destinations,
such as Canada and Mexico.
36
The economic incentive to export pesticides and
hazardous waste is the similarity between them.  Producers
of unregistered pesticides are not allowed to sell their
products domestically.  Therefore, foreign nations are where
U.S. manufacturers market, distribute, and sell their
products.  Given the large volume exported, the economic
incentives are strong.  A major reason for U.S. generators
to export hazardous waste is to reduce disposal costs.  The
majority of U.S. hazardous waste exports to Canada originate
in the northeastern and northern border states suggesting
that lower transport costs due to Canada's proximity and
economies of scale at the Stablex and Tricil facilities are
the prevalent reasons for export (Handley, 1990).  Land
disposal restrictions pursuant to RCRA may help make export
to Canada economically attractive as alternative disposal
methods are generally more expensive and siting and
permitting disposal facilities invariably require
considerable time, legal expenses, and planning (Handley,
1990).  Another economic reason to export U.S. hazardous
waste is to take advantage of the more lenient Canadian
liability laws.
CHAPTER IV
CONDITIONS UNDER WHICH EXPORTED HAZARDOUS WASTES
AND PESTICIDES ARE HANDLED IN THE NATIONS OF IMPORT
The final aspect of hazardous waste and pesticide
export is to compare the adequacy of the handling of these
materials in the major nations of import.  For hazardous
wastes, the question is whether the disposal methods are
adequate to protect public health and the environment.  In
the case of pesticides, the question is whether application
methods are safe for the agricultural worker and protective
of the environment.
Hazardous Waste
The vast majority of the hazardous waste exported from
the U.S. goes to Canada and Mexico.  Because of this, and
the very limited amount of information available about the
handling of hazardous waste in other importing nations, this
discussion will focus upon Canadian and Mexican hazardous
waste treatment.
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As stated earlier, the majority of the exported U.S.
hazardous waste is shipped to Canada.  Most of this
hazardous waste (approximately 80 percent in 1986) is
handled at one of two treatment, storage, and disposal (TSD)
facilities, the Stablex or Tricil facility (Handley, 1990).
The Stablex facility, located 30 kilometers north of
Montreal, which received about 34,600 metric tons of U.S.
hazardous waste in 1986, uses a process that immobilizes
waste materials by solidifying them in cement (Handley,
199 0).  The waste is first analyzed to determine if it can
be stabilized (Handley, 1990).  The facility cannot accept
mercury sludge (generated by an old process for the
manufacture of caustic soda) (Handley, 1990).  Oil and
grease must be measured, and no waste may be accepted
containing more than 30 percent oil and grease (Handley,
1990) .  A check for radioactivity and analyses of sulfur,
cyanide, phenols, and total organic halogens are also
required and records must be kept for two years (Handley,
1990).  The facility is prohibited from receiving liquid
PCBs at concentrations greater than 150 micrograms per
liter, solid PCBs at concentrations greater than
10 micrograms per liter, explosives, pesticides, and
radioactive waste (Handley, 1990).  The waste is then
concentrated and the final solution, which may contain no
more than five percent organic material, is mixed with
cement and fly ash and deposited in a landfill (Handley,
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1990).  The landfill has bentonite clay walls to prevent
migration and the cement must meet a leach-type test
analogous to RCRA's extraction procedure toxicity test
(Handley, 1990).  Ground water must be monitored to show
that the levels of contaminants near the facility are
similar to background levels (Handley, 1990).  The Stablex
facility does not have the double liners and leachate
collectors that would generally be mandated under the RCRA
minimum technology requirements (Handley, 1990).  However,
RCRA provides an exception to this requirement if
alternative designs and operating practices, together with
location characteristics, can be shown to prevent migration
into the ground or surface water at least as effectively as
liners and leachate collection systems.  Therefore, if the
Stablex facility were located in the U.S., it might still be
able to meet RCRA requirements if it could be shown to meet
the requirements for the "no-migration" exception.
The Tricil facility, located in Sarnia, Ontario,
incinerates liquid organic wastes such as spent solvents and
chemical by-products, roughly 20,600 tons from the U.S. in
1988 (Handley, 1990).  The incinerator may not burn
chlorinated solvents or polychlorinated biphenyls, and
pesticides are only to be incinerated after approval of the
District Officer of the Ontario Ministry of the Environment
(Handley, 1990).  The incinerator is equipped with a
baghouse to collect particulate air emissions, and has
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continuous in-line stack monitoring of gas temperature,
flowrate, sulfur dioxide, total hydrogen, and opacity
(Handley, 1990) .  The Tricil facility also has a landfill
pretreatment facility and a landfill for disposal of waste,
including its incinerator ash (Handley, 1990).  However, the
disposal of ignitable wastes, radioactive wastes, pesticide
wastes, and waste streams containing greater than two
percent by weight of halogenated organic chemicals, nitrated
aromatic organic compounds, low-molecular-weight organic
chemicals that are nonsolid at 25<»C, and certain volatile
organic compounds is prohibited.
There is not the level of detailed information
available about Mexican hazardous waste treatment facilities
that handle imported waste as is available for Canadian
facilities.  By examining the current state of Mexican
environmental legislation and regulations, the general state
of the hazardous waste disposal facilities, and the little
information available about imported waste, it is possible
to draw some conclusions about what may be happening to U.S.
hazardous waste shipped to Mexico.  In addition, some
parallels may be drawn between imported hazardous waste and
the waste generated by Mexican meguiladora industries.
Mequiladoras are industries in Mexico that manufacture,
process, or assemble imported raw materials and components
and export finished products (Davis and Perez, 1989).
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Hazardous wastes that are generated are to be readmitted to
the U.S. for disposal (Davis and Perez, 1989).
The Mexican government has passed environmental laws,
but no regulations that specify standards and procedures
have been promulgated (Rose, 1989).  SEDUE's (The Mexican
EPA) priorities are those of identifying problem areas,
developing an inventory of hazards, and attempting to
develop low-cost planning solutions to such hazards in
future development (Rose, 1989).  SEDUE also works with the
public and private sector to encourage voluntary compliance
with environmental standards (Rose, 1989).  Until the
Mexican government promulgates implementing regulations,
non-attainment of these goals is not illegal (Rose, 1989).
For example, a comprehensive cradle-to-grave manifest system
with identification numbers for all hazardous waste handlers
is not in place, nor is an authorization or permit system
for facilities (Davis and Perez, 1989).  SEDUE legislation
also contains no definition for hazardous waste so even
though the law prohibits unauthorized contamination, no
clear definition exists as to what constitutes a contaminant
(Rose, 1989).  Practically speaking, SEDUE can do little to
enforce the environmental protection laws Mexico has enacted
thus far (Rose, 1989).  State and municipal authorities will
have the power to conduct inspections, but they may not do
so until federal law is incorporated into local laws and
ordinances (Rose, 1989).  Meanwhile, inspection and
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enforcement authority remains with SEDUE and most SEDUE
inspection and enforcement agents are located in Mexico
City.  The funds SEDUE has to apply towards the resolution
of Mexico's vast pollution problems go to maintaining or
providing the basic necessities such as clean drinking
water, sewage treatment, solid waste disposal, and rodent
control (Rose, 1989).
One piece of Mexican legislation that does directly
affect U.S. hazardous waste exports is a presidential decree
which prohibits the export of hazardous waste to Mexico for
disposal (Rose, 1989).  Legal waste export to Mexico is
limited to wastes that can effectively be recycled (Rose,
1989).  In fact, in 1987, SEDUE accepted for import only
hazardous waste that could be recycled or reused (Davis and
Perez, 1989).  Although import for disposal is illegal,
"sham recycling," which is reportedly on the rise, is, in
reality, disposal (Rose, 1989).  Sham recycling involves
cleaning spent solvent wastes for reuse but not to the
standard required for actual reuse (Rose, 1989).  The
hazardous residues from this process are then disposed of in
an unknown manner (Rose, 1989).  In addition, illegal
exporters of hazardous wastes, for purposes of sham
recycling or blatant illegal dumping in Mexico, have taken
advantage of the presence of the border's mequiladora
program to bring waste materials into Mexico by this
alternative route (Rose, 1989).
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Mexican government officials have expressed concern
about the need for toxic waste dumping procedures, but
fiscal limitations and public opposition to local sites have
significantly slowed progress toward the establishment of
proper facilities (Rose, 1989).  For instance, Mexico has
few SEDUE-approved disposal facilities and apparently only
two facilities adequate for incinerating toxic wastes (Rose,
1989).  In addition, little effort is made to segregate
potentially hazardous wastes during normal industrial
effluent treatment and waste disposal procedures (Rose,
1989).  Consequently, many hazardous wastes mixed with
municipal wastes end up buried in ordinary landfills while
those mixed with sewage are released to surface waterways
from the outfall of treatment plants (Rose, 1989).
The mequiladora program suffers from some of the same
problems that plague the entire Mexican hazardous waste
management system such as weak regulation and poor
enforcement.  The program requires that waste residues from
processing be returned to the U.S. for disposal (Rose,
1989).  With special permission from the Mexican government,
companies may dispose of some wastes in government-approved
facilities (Rose, 1989).  However, there are very few SEDUE-
approved disposal facilities.  More conveniently, companies
may also legally dispose of their wastes in Mexico by:  (1)
donating the wastes to charities, which then can resell
them; (2) selling their wastes to a Mexican company for
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recycling; or (3) claiming the waste was simply lost in the
production process (Rose, 1989).  Disposing of mequiladora-
generated hazardous waste in Mexico has essentially the same
advantage as exporting waste from the U.S. — avoiding costly
U.S. disposal requirements.  As with the law allowing
importation of hazardous waste only for recycling, there is
evidence that the mequiladora laws are also being
circumvented.  To begin with, many officials of American-
owned factories in rapidly industrializing countries such as
Mexico candidly admit that the toxic waste disposal problem
is now largely ignored and that better provisions for the
disposal of certain wastes must be made soon (Rose, 1989).
The privately funded Border Ecology Project conducted a
study of the mequiladora industries in the border area
neighboring Arizona.  They learned that large amounts of
hazardous substances, including spent solvents and thinners,
were allegedly stored in back lots, on streets, or in town
dumps (Rose, 1989).  It has also been reported that
mequiladora and Mexican industrial wastes are being
illegally disposed of by private contractors in secret "cut
and fill" dumps which are trenches where waste drums are
buried.
The Canadian standards for hazardous waste treatment,
as indicated by the Tricil and Stablex operations, are not
quite as strict as those in the U.S.  For instance, the
Stablex hazardous waste landfill does not have double liners
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and leachate collection.  The Canadian liability
requirements for generators are more lenient than those in
the U.S.  However, the Tricil and Stablex facility still
seem to provide significant safeguards for public health and
the environment.  The Tricil incinerator and the Stablex
landfill have limitations on the types of contaminants they
may handle.  The Tricil facility has a baghouse and
continuous in-line monitoring of stack emissions, while
Stablex must monitor the ground water around the landfill.
The Mexican hazardous waste disposal system is another
story.  The hazardous waste regulatory framework is still
being developed, and funding for disposal and treatment
facilities is limited.  Although non-recyclable hazardous
waste imports are prohibited, enforcement in general seems
inadequate and sham recycling may be on the increase.  The
evidence concerning the mequiladoras, although anecdotal,
seems to indicate the system can be circumvented resulting
in improper disposal of hazardous waste that should be sent
to the U.S. or illegal importation of waste into Mexico.
Based upon the limited information available, it does not
appear that the Mexican system for disposing of hazardous
waste can be relied upon to do so in a manner which protects
the environment and the public health.
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Pesticides
The U.S. export of unregistered pesticides is far more
widespread than the export of hazardous wastes.  As stated
earlier, at least 50 countries received pesticides in 1990
that are banned, restricted, or unregistered for use in the
U.S. (FASE, 1991).  Additionally, unlike the situation for
hazardous wastes exports, many nations received large
pesticide shipments.  Twenty-five nations received over
100,000 pounds of pesticides in 1990 (FASE, 1991).  Another
complicating factor is that within each nation the locales
and conditions of use for pesticides are probably more
widespread and varied than for hazardous waste disposal.
Generally, large volumes of hazardous waste are sent to a
central facility for disposal while agricultural pesticides
can be distributed to many farms, in differing areas, and
can be used by many different farm workers.  Therefore,
examining the conditions under which exported pesticides are
handled and applied is much more difficult than for
hazardous wastes.
Naturally, information was not available on the
conditions under which pesticides are used in all or even
most of the countries which receive U.S.-produced
pesticides.  However, some general information about
conditions of use was available, along with some case
studies concerning agricultural pesticides application.
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Worldwide pesticide sales have dramatically increased
(GAO, 1989).  From 1977 to 1987, the worldwide agricultural
chemical market doubled in size to more than a $17 billion
industry, and U.S. pesticide export sales currently
represent approximately one-quarter of the world pesticide
market (GAO, 1989).  However, the use of pesticides on food
in other countries is not governed by U.S. regulations, but
instead by the laws of the nation in which the pesticide is
used.  The conditions of use in these countries, especially
in the under-developed ones, are often unsafe for the worker
and potentially damaging to the environment.
A 1991 FASE report cites several general unsafe
practices which jeopardize farm workers' health in third
world nations (FASE, 1991).  Adequate safety equipment,
including masks, protective gloves, and boots, is rarely
available (FASE, 1991).  Moreover, imported equipment may be
unbearably uncomfortable in the heat of the tropics (FASE,
1991).  Another problem is labels which may not contain
complete information regarding use restrictions and which
are not always translated into the language of the country
receiving the pesticides (FASE, 1991).  Often, the workers
who actually handle the pesticides cannot read even in their
native language (FASE, 1991).  Other unsafe practices
include plastic liners from pesticide barrels used as
raincoats, empty barrels used to collect rainwater for
drinking, and empty tins used as drinking vessels or
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household implements (FASE, 1991).  Farm workers' housing
may be in or immediately adjacent to fields in which they
work, thus increasing the likelihood of prolonged exposure
(FASE, 1991).  After any contact with pesticides it is
important to cleanse the affected area.  However, under many
third world conditions, if exposures occur in the field, the
usual source of water for rinsing or flushing is pesticide-
contaminated drainage water (FASE, 1991).  The World Health
Organization recommends that pesticide workers wash work
clothing daily and burn any clothing on which pesticides
have been spilled (FASE, 1991).  This safety level is not
achievable in most developing countries (FASE, 1991).
Problems also exist with the distribution and application of
pesticides in many developing nations.  Pesticides are
frequently imported in bulk and then improperly labeled and
repackaged prior to distribution (Halter, 1987).  For
example, it is reportedly common practice to distribute
pesticides in flimsy paper or plastic bags and in makeshift
containers, such as empty beverage bottles and food cans
(Halter, 1987).  Often government and private extension
services to train and educate farmers are inadequate
(Halter, 1987).  Without understanding the reasons for
recommended dosages and application guidelines, farmers tend
to use excessively heavy or frequent doses, and to mix
pesticides together improperly (Halter, 1987).
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A case study of chemical products usage in Senegal is a
good example of some of the general problems described
above.  Among the problems identified in Senegal was
uncontrolled spraying of large quantities of pesticides,
regardless of the instructions on pesticide containers
(PASE, 1991).  Storage and handling practices were found to
be very poor, reflecting an unawareness of possible routes
of pesticide exposure and the fact that pesticides may
contaminate other products (FASE, 1991).  Poor disposal
practices were also noted (FASE, 1991).  Existing
legislation regarding hazardous chemicals exists but it is
not detailed enough to be effective and is weakened by
inadequate surveillance and enforcement (FASE, 1991).  One
of the researchers in the study said, "The greatest problem
noted was an insufficient stress on continuous education
regarding the handling, usage, storage, disposal, and health
hazards of chemicals being used." (FASE, 1991)
The information presented up to this point regarding
the handling of agricultural pesticides has concerned the
Third World.  It is not fair to represent these conditions
as typical of all countries which import U.S.-produced
pesticides.  One would expect nations like France,
Australia, and Canada, all of which import U.S. pesticides,
to have stricter and better enforced standards under which
pesticides are used.  However, a field survey conducted by
the Pesticide Education and Action Project of working
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conditions in areas of the U.S. and Canada indicates that
conditions facing agricultural workers in North America, and
particularly migrant workers, are more similar to those in
developing countries than is commonly supposed (Moses,
1988) .  Therefore, this survey may then help shed some light
on how pesticides are handled in the nations that import
from the U.S.  If the conditions under which pesticides are
handled and applied in areas of Canada and the U.S. are not
protective of health and the environment, one should
seriously doubt if proper conditions exist in many nations
which import U.S. pesticides.  The survey consisted of
interviews with 105 agricultural workers in British
Columbia, California, Louisiana, and Ohio.  The
investigators concluded that the conditions of usual
agricultural practice are below standards necessary to
protect farm workers from risks of acute and chronic health
effects of pesticide exposure (Moses, 1988).  The survey did
not directly investigate practices which might endanger the
environment.  The survey results identified three main areas
of concern:  the working conditions, pesticide exposure, and
lack of useful information about pesticides.
The survey showed that the majority of employers do not
provide drinking water and sanitation facilities for their
workers (Moses, 1988).  Failure to adhere to such basic and
widely accepted public health practices further increases
the health risks to farm workers from exposure to pesticides
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(Moses, 1988).  The importance of basic sanitation
practices, such as being able to wash off pesticides with
soap and water prior to lunch or leaving for home, are
obvious.  In case of a spill or accidental contact with
pesticides, access to cleansing facilities can be life
saving.  Lack of adequate hydration can decrease and delay
removal of pesticides from the body, increasing toxicity and
the risk of adverse health effects, since most pesticides
and their metabolites are excreted in the urine (Moses,
1988) .  The reported field sanitation conditions are listed
in Table 7.
TABLE 7
RESPONSES TO QUESTIONS REGARDING FIELD SANITATION
1       Question Always
Host Of
the Time Sometimes Rarely Never
Are toilet facilities
available?
44% 9% 10% 6% 31%
Are handwashing
facilities available?
36% 6% 7% 8% 42%
Are toilets clean/in
working order?
30% 17% 11% 9% 33%  1
Are soap and towels
provided?
26% 4% 4% 4% 63%
Source:  Moses, 1988.
Ninety of the 105 participants said they were exposed
to pesticides at work (Moses, 1988).  Participants knew they
were exposed at work because they could smell the
pesticides, see the spray equipment, see the residues on
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crops, were working directly with the pesticides, had been
sprayed while working, or could see posted signs in the
fields (Moses, 1988).  Another route of exposure is through
improper use of empty pesticide containers.  For example,
the investigation reported that 14% of the participants used
empty pesticide containers at work to carry water, other
items, harvested crops, or as garbage or trash cans (Moses,
1988) .  Ten percent used empty pesticide containers in their
homes for such purposes as carrying or storing water,
storing food, storing other items (including toys), or as a
garbage or trash can (Moses, 1988).
Wearing protective clothing is one of the most
important ways workers can protect themselves from exposure
to pesticides.  The results of the survey showed that a
large number of 36 participants who worked directly with the
pesticides — mixing, loading or applying chemicals — did not
use protective clothing.  The reasons why protective
clothing was not used are given below.
TABLE 8
REASONS GIVEN WHY PROTECTIVE CLOTHING NOT USED
It's too hot 46%
It's too uncomfortable 25%
It's not provided 25%
It slows me down 21%
Don't know how to use 12%
Source: Moses, 1983.  Total exceeds 100%, as
more than one response was allowed.
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Failure to wear protective clothing because the weather
is too hot is a widespread practice (Moses, 1988). When the
temperature is above 80°F, full protective clothing puts the
worker at risk of heat stress (Moses, 1988). If humidity is
high as well, it reduces sweating and therefore the body's
ability to cool itself (Moses, 1988). Under such conditions
of actual use and agricultural practice, many pesticides
cannot be used safely (Moses, 1988).
The participants were also asked if they had been
poisoned by pesticides.  Forty-five, or 43%, of the
participants reported that they had been poisoned, and 26 of
those had been poisoned more than once (Moses, 1988).
Symptoms reported included dizziness, nausea, headaches, and
rashes (Moses, 1988).
The third area of concern was a general lack of
availability of information concerning proper pesticide use.
This included the limited number of pesticide mixers,
loaders, or applicators who had received formal training in
how to handle pesticides.  Only 12% had received formal
training; most were told or shown what to do by a supervisor
or fellow worker (Moses, 1988).  Another major finding was
the failure of the pesticide label to fulfill its important
role as an information source (Moses, 1988).  One major
obstacle to educating agriculture workers about pesticides
is their low level of basic education.  The survey found
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that two-thirds of the participants had six years or less of
formal education, and 33% had had no schooling at all
(Moses, 1988).  Even for workers with some level of reading
skills, the complexity of the label language was a deterrent
to understanding the information (Moses, 1988).
In summary, it appears likely that U.S. pesticides
imported for agricultural use will be handled and applied
improperly.  Because of improper training, lack of or
unsuitability of protective clothing, poor field sanitation
facilities, and improper storage, disposal, and distribution
of pesticides.  In addition, agricultural workers may
contaminate themselves, their families, and the environment
with pesticides.
COMPARISON OF THE HANDLING OF EXPORTED U.S. HAZARDOUS
WASTES AND PESTICIDES
The volume of exported U.S.-generated hazardous waste
greatly exceeds the amount of pesticides sent abroad.
Seventy-five to ninety percent of this hazardous waste is
sent to Canada and is disposed of in facilities which appear
to afford a relatively high level of protection for the
environment and the public health.  The remainder of
exported U.S. hazardous waste goes primarily to Mexico and
also to other nations.  The information about handling of
hazardous waste in Mexico is limited and often only
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anecdotal.  However, based upon the undeveloped regulatory
system, poor enforcement, and few approved disposal
facilities, there is a good chance that hazardous waste sent
to Mexico will be handled improperly.  Except for several
"horror stories" concerning the unsafe handling of hazardous
waste in the other countries which import U.S. waste, no
information was available so no judgment will be made about
hazardous waste disposal in these nations.
Because of the large number of countries (both
developed and underdeveloped) that import U.S. unregistered
pesticides, it is hard to generalize about the conditions
under which these chemicals are applied and handled.
However, the evidence presented indicates that in Third
World nations and even in parts of North America, improper
handling and application practices endanger public health
and the environment.
CHAPTER V
CONCLUSIONS
After reviewing and comparing certain aspects of the
regulatory system, the general export situation, and the
available information about how importing nations handle
unregistered pesticides and hazardous wastes, it appears
that U.S. unregulated pesticides represent a greater threat
to the public health and the environment of the importing
nations.
Unlike the situation under RCRA, FIFRA does not require
the prior informed consent of the intended nations of import
and does not include procedures for monitoring export
shipments.  Government officials in the reporting nation are
the last involved party to be informed of a pending
pesticide shipment.  Therefore, a shipment of pesticides
could take place before the government has been notified.
The result is that the government of the nation of import
will not have an adequate opportunity, if any at all, to
review the risks associated with use of potentially
hazardous agricultural chemicals.  Furthermore, FIFRA's
export notification provides less information about the
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proposed shipment for the concerned parties in the nation of
import than does RCRA's export notification.
The most glaring deficiency in the regulation of
exported pesticides is EPA's policy of exempting pesticides
that meet the "similar in composition and use" test.  A very
large percentage of unregistered pesticides exported fall
under this exemption, and, therefore, export notification
and labelling is not required, resulting in no notice being
sent to importing countries' governments.
The total volume of hazardous waste exported is more
than double the volume of exported pesticides.  However, the
majority of hazardous waste goes to Canada where it is
treated and disposed of in a safe manner.  A significant
volume of hazardous waste is also shipped to Mexico.  The
available information indicates that hazardous waste may be
disposed of illegally or in a manner that will present a
threat to the environment and the public health.
Even though a lesser volume of pesticides is exported,
they are far more widely distributed than hazardous wastes.
This wider distribution could make it difficult for a
government to monitor exports, especially when some
importing nations are transfer points and not the final
destination.  In addition, many Third World nations receive
pesticides from the U.S.  These nations do not have the same
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level of regulation designed to protect worker health and
the environment as the U.S.  Furthermore, resources for
enforcement and pesticide use and application training are
often lacking as are, in many cases, basic sanitation
facilities and appropriate protective clothing.
The application of pesticides requires wider
distribution within a country and more direct human control
than does hazardous waste disposal.  Pesticides are
distributed to many farms, are handled by many workers, and
are applied directly to the environment.  On the other hand,
hazardous waste is generally disposed of in larger volumes
at fewer locations.
The above factors support the conclusion that exported
pesticides represent a greater potential threat to the
public health and environment than do exported hazardous
wastes.
CHAPTER VI
RECOMMENDATIONS FOR A U.S. EXPORT POLICY
A U.S. policy for export of toxic and hazardous
substances must balance the economic, social, and political
realities that influence relationships with other nations.
An export policy must respect the sovereign rights of other
nations and avoid appearing paternalistic, especially in the
case of developing nations.  A policy should not unduly
hamper trade with excessive administrative procedures that
are costly and time consuming.  An export policy must supply
the involved parties with the necessary information about
the transaction to make an informed decision.  Finally, a
policy must recognize the differing social and economic
priorities of other nations along with their technical
resources and capabilities.
An export policy based upon prior informed consent,
such as the RCRA hazardous waste export policy, should be
adopted to control hazardous and toxic materials.  Prior
informed consent preserves the sovereignty and self-
determination of importing states (Mehri, 1988).  Other
policies such as bans infringe upon state sovereignty.
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Furthermore, bans may protect an importing nation from the
adverse effects of one nation's exports but not from the
exports of other nations which continue to trade.
Unregistered pesticides are a good example, for the U.S. may
institute a ban, but the same chemicals could be purchased
from other nations such as Germany.
Policies based upon a prospective import nation meeting
U.S. regulatory standards as a requirement for trade also
infringe upon a sovereign nation's right to determine
domestic policy.
One criticism is that a system based upon PIC would
prove impractical, bureaucratic, and burdensome (Mehri,
1988).  The bilateral agreement between the U.S. and Canada
concerning hazardous waste export is an example of a method
to streamline PIC.  Since the U.S. regularly ships large
volumes of hazardous waste to Canada, the administrative
procedures and contacts are more familiar.  Therefore, the
agreement allows for a shipment from the U.S. to proceed
within 30 days if an objection is not raised.  For the
typical situation, importers can avoid prior informed
consent-related delays by advance planning, and over time
PIC would become a regular aspect of business activity
(Mehri, 1988).
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A PIC-based policy with the proper requirements
regarding the quantity and quality of information exchanged
is the best option for making an importing state's
authorities aware of the available information concerning an
export.  Furthermore, the inherent consent provisions
increase the likelihood that the importing government has
reviewed this information and has considered the risks and
benefits of a toxic or hazardous substance before reaching a
decision about importation.  A system such as the FIFRA
notice system does not provide sufficient information about
the exported pesticides, does not ensure that the importing
authorities have had time to review this information, and
does not require consent.
An export policy based upon caveat emptor  is totally
inappropriate for the export of toxic or hazardous
substances.  It certainly respects sovereignty and reduces
administration, but it completely ignores the risks to the
environment and public health of an importing nation.  A
product which is sufficiently toxic or hazardous to require
regulation for domestic use should at least have a
requirement of exchanging information about its risks as
part of its export to another nation.
Finally, an export policy must take into account the
different levels of economic development and social
priorities that exist between nations.  PIC allows each
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nation to decide for itself how to weigh the risks and
benefits of a hazardous or toxic product.  A less developed
nation with a need to reduce insect-borne diseases or
prevent pest-related loss of stored foods may choose to use
a less costly pesticide that is a suspected carcinogen.  A
nation may favor the jobs, money, commercial activity,
technological education, or source of recycled chemicals
associated with hazardous waste disposal and/or recycling
(Mehri, 1988).
The major weakness of the PIC system is that it assumes
that a prospective import nation will have the technological
and scientific resources and expertise along with the
administrative infrastructure as well as the political
conscience and courage to properly utilize the supplied
information in order to make an informed decision.  In the
case of many developing nations, this assumption is
incorrect.  This weakness provides the most compelling
argument for a more restrictive export policy such as a ban
or a requirement for the review of a prospective importing
nation's regulations governing the imported substance.
However, neither of these two types of systems will prevent
a prospective importing nation from trading with another
nation.  It has been proposed that nations which import U.S.
hazardous waste should meet U.S. disposal standards.  Such a
system would force U.S. domestic policy upon other nations
which may consider U.S. regulations excessive.  For example.
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Canada has less strict disposal liability requirements for
hazardous waste generators but still disposes of a large
volume of U.S.-generated hazardous waste safely and is an
important source of disposal capacity for many northern
generators.
To assist less developed countries, the U.S. should
take the lead in promoting international technology and
information transfers.  In the pesticide arena, the U.S.
could work with groups like the University of California's
Center for Biological Control and the Pesticide Action
Network.  Both these organizations have trained natives of
developing countries in pest management for years (Mehri,
1988).  The U.S. could also work with the OECD to increase
collection of information on pesticides and pesticide
regulation and distribute this information directly to
organizations providing user training (Mehri, 1988).
Additionally, governments and multilateral development
assistance programs could make pesticide user training a
condition of agricultural and disease eradication programs
that fund pesticide purchases, and could establish their own
user training programs (Mehri, 1988).  The U.S. and Mexican
EPAs have been working together to increase Mexican
understanding of state-of-the-art techniques for hazardous
waste management and problems associated with the
mismanagement of hazardous waste (Davis and Perez, 1989) .
In addition, the U.S. and Mexican EPAs are working toward
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joint inspection of mequiladora facilities to evaluate
compliance with Mexican regulations and to assess the
hazardous waste generated (i.e., how much should be
generated by the plant based on throughput and products
produced) (Davis and Perez, 1989).
Furthermore, the U.S. should promote cooperation among
the major pesticide-exporting nations in developing and
adhering to common standards for export regulation.  The
existing Food and Agriculture Organization Guidelines for
conduct concerning pesticide export might be a good model
for setting minimum common standards.
The current RCRA PIC-based export system is a good
model upon which to base U.S. control of toxic and hazardous
exports.  The required information should include not only a
description of the substance but its uses (for products as
opposed to waste), alternative products (in the case of
substances banned in the U.S.), and the main criteria upon
which a ban was based, if applicable.  Another addition
would be that the exporter must determine the final
destination of the export and not merely list a destination
which is really a point of transfer.  This is important
because the information provided must be translated into the
language of the final receiving nation. The U.S. system of
export control should also require the exporter to accept
returned shipments if the transaction or disposal (in the
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case of a waste) cannot be completed.  The final change
would be another method, besides information and technology
exchanges and training, to deal with problems that less
developed nations may have understanding and properly
utilizing information received in the PIC process.  The
change would be to give EPA the authority to prohibit an
export if the shipment would pose an unreasonable risk in
the importing nation.  For example, if based on previous
experience, hazardous waste exports to a recycling facility
in Mexico were shown to be illegally dumped, then an export
prohibition to that facility would be appropriate.  Given
Mexico's lack of resources for enforcement, this added level
of U.S. export control might be welcome.  Similarly, if FDA
testing of food imported to the U.S. showed contamination by
a pesticide that is heavily exported from the U.S., then a
restriction on that export might be needed until better
agricultural practices could be instituted in the food-
producing nation.  This final policy addition should not go
so far as to impinge upon a nation's rights, but would be
important to maintain a minimal level of environmental and
public health protection.
Obviously, no U.S. export policy will put a complete
stop to illegal dumping of exported hazardous waste or the
improper use of exported unregistered pesticides.  However,
a PIC based system attempts to balance the sovereign rights
of foreign nations and the legitimate trade interests of
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these nations and the U.S. with the protection of public
health and the environment.
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